Introduction
Numerous studies have examined the extent to which exchange rate changes affect the prices of internationally traded goods. Few of these studies, however, have examined the role of the exchange rate index. For many pass-through studies researchers face the choice of using a readily available aggregate index or constructing an industry-specific index. Our goal is to provide some guidance regarding the choice of an exchange rate index.
Previous studies generally have found that pass-through is incomplete, supporting the observation that import prices are less volatile than exchange rates. In their literature review, Goldberg and Knetter (1997) concluded that pass-through into U.S. import prices was centered around 50 percent. Despite the voluminous pass-through literature, few studies have generated pass-through estimates for the U.S. across a broad range of industries. A key finding demonstrated by Antzoulatos and Yang (1996) , Yang (1997) and Olivei (2002) is that the rate of pass-through varies across industries. Our study adds to this literature.
Micro-oriented pass-through studies for the United States can be divided into two groups.
The first set generally focuses on pass-through from one country's firms into U.S. import prices and uses bilateral exchange rates. Most of these studies concentrate on a particular product or industry. For example, Feenstra (1989) examined the pass-through in Japanese shipments of cars, trucks and motorcycles into U.S. prices of these goods. Gron and Swenson (1996) also focused on shipments of Japanese automobiles to the United States. Bernhofen and Xu (2000) examined the exchange rate pass-through into U.S. petrochemical imports from Germany and Japan. Blonigen and Haynes (2002) concentrated on imports of iron and steel products from Canada.
The second group of studies focuses on U.S. imports from all sources and uses a composite exchange rate. In addition to the present study, these include Feinberg (1989 ), Yang (1997 , Campa and Goldberg (2004) and Olivei (2002) . Research by Woo (1984) , Ohno (1989) and Feinberg (1991) , which estimates pass-through using two or more composite exchange rate indexes, provides an additional motivation for our study. Their results indicate that the passthrough estimates are sensitive to the exchange rate index utilized.
For example, Woo estimated pass-through into nonfood and energy import prices using two 10-currency trade-weighted exchange rate indexes. One index assigned a weight to each currency based on that country's share of total trade among all countries in the index. 1 The other index assigned weights based solely on that country's share of U.S imports. Pass-through was 39 percent using the former index and 74 percent using the latter index.
Ohno examined Japanese and U.S. firms' pass-through into export prices for 19 industries using two 16-currency exchange rate indexes --an index with the weights based on multilateral manufacturing export shares and an industry-specific index with weights based on bilateral export shares. 2 Ohno found that the magnitude of pass-through estimates generally did not depend on the exchange rate index used. Nonetheless, there are a few industries in which pass-through estimates were sensitive to the index used. Pass-through in primary metal products, for example, ranged from 42 percent using an industry index to 19 percent using the aggregate index for the U.S. and 26 percent to 5 percent, respectively, for Japan. Feinberg (1991) examined pass-through into the domestic prices of 81 industries using three exchange rate indexes-the 10-currency index used by Woo, a 101-currency index and industry-specific indexes. 3 The industry and 10-currency indexes produced similar estimates of pass-through, 13 and 14 percent, respectively. Pass-through using the 101-currency index, however, was 24 percent.
Neither Woo, nor Ohno, nor Feinberg addressed systematically the importance of the exchange rate measure. Their comments on the sensitivity of their estimates to the exchange rate index utilized were limited to informed speculation. For example, Woo stated that an importshare index might be best for estimating pass-through into import prices. Feinberg argued that changes in his industry-specific exchange rate index might best measure the demand-side pressures on domestic prices from import competition. Changes in the broader currency index, he argued, might best measure the effects of changes in prices of imported inputs on domestic prices.
To date, Goldberg (2004) has done the only systematic analysis concerning the importance of the exchange rate index. She showed that industry-specific exchange rates, which are not readily available, can move differently over time than an economy-wide exchange rate index that is readily available. Thus, for analyses focused on specific industries, strong consideration should be given to using industry exchange rates.
Our study extends the scrutiny of different exchange rate indexes by examining the effect of specific exchange rate indexes on estimates of pass-through into U.S. import prices. This topic is especially important because the magnitude of pass-through is crucial for quantifying the macroeconomic and microeconomic effects of exchange rate changes. For example, the magnitude of pass-through is crucial for identifying the effect of exchange rate changes on inflation and for analyzing the international transmission of shocks. 4 In addition, the extent of pass-through is important for quantifying the production, employment and international trade effects experienced by individual industries after exchange rate changes.
3 The 101-currency index was produced by the Federal Reserve Bank of Dallas. The industry-specific indexes were based on fixed-weight import shares for the 31 countries that had at least a 10 percent share of the import market for one of the 81 industries. 4 See, for example, Betts and Devereux (2000) and Corsetti and Dedola (2002) .
A noteworthy feature underpinning our analysis is the construction of a dataset. The lack of suitable data is undoubtedly the primary reason for the small number of pass-through studies encompassing numerous industries. With respect to exchange rate indexes, Goldberg (2004) noted that the construction of industry-specific exchange rate indexes is both data intensive and cumbersome. As we detail later, not only have we constructed various exchange rate indexes (some of which are industry specific), but we also constructed a number of other variables for our empirical analysis. Using the International Standard Industrial Classification (ISIC) system, we constructed numerous variables at a quarterly frequency over 1978 to 2000 for 9 two-digit and 20 three-digit manufacturing industries.
We explore the sensitivity of pass-through estimates to different exchange rates based on a commonly used model of import prices. We find that pass-through estimates are sensitive to the choice of the exchange rate index. Nevertheless, pass-through varies more across industries than across exchange rate indexes.
We also compare systematically the informational content of various exchange rate measures to explain pass-through for a number of industries in the manufacturing sector. We find, based on bootstrapped J tests, that exchange rate indexes using only the major currencies perform better than their broad currency counterparts. Some support is found that exchange rate indexes constructed using exports and imports perform better than do those using imports only.
In addition, when using a major currency index, industry-specific exchange rate indexes are preferred to aggregate indexes.
In the next section we discuss the model of import prices used in the analysis. Section three discusses the construction of the database. Section four examines pass-through estimates for each of the exchange rate indexes and across all industries. Section 5 analyzes the choice of the exchange rate index and the methodology to choose the most preferred index. A final section contains a summary of our major findings.
Model
Incomplete pass-through is one reason for the failure of the law-of-one price. To see this,
recall that the law of one price requires that the price of any good, x, denoted in a common currency should be the same in any two markets: ,
where H is the home country, F is the foreign country and e is the home currency price of the foreign currency. Given transportation costs and other barriers to trade the absolute version of the law of one price rarely holds. Instead the following relative version may hold
where α indicates the deviation from the law of one price, and is constant over time.
Following Olivei (2002) and Campa and Goldberg (2004) 
If markup over marginal cost is constant (δ=0) , then pass-through is complete.
6 This is the case of perfectly competitive firms. If firms have market power then pass-through typically will be incomplete. If a firm adjusts its markup to fully offset changes in the exchange rate on the home price (δ=-1), then pass-through is zero.
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After some minor modifications, we estimate equation (2) to examine pass-through using various exchange rate indexes. Prior to examining our empirical results we discuss the construction of the underlying dataset.
Dataset Construction Details and Estimation
Our analysis takes the United States as the home country. We construct a dataset covering 29 International Standard Industrial Classification (ISIC) revision 2 manufacturing industries: 9 industries at the two-digit and 20 industries at the three-digit level of classification, as listed in Table 1 . 8 The sample period is 1978.q1 through 2000.q4 for all industries except the following four, which start at later dates: 322 (1980.q4), 352 (1979.q3), 353 (1981.q3) and 356 (1980.q4) .
Exchange Rate Indexes
To determine the importance of the exchange rate index choice in pass-through estimates, we consider eight variations of the exchange rate index. 
where b denotes the specific index, i is the industry, t is the time period, j is the foreign currency (country), s is the U.S. dollar/ foreign currency bilateral exchange rate, and ω is the weight assigned to each foreign currency. The weights are based on annual trade data. Each index is a Paasche chain, allowing the industry level indexes to reflect changes in U.S. trade patterns over the sample period. In contrast, previous studies using industry level exchange rate indexes have all used fixed weights.
As summarized in Table 2 , the exchange rate indexes constructed by equation (5) The Board indexes are the only two that use a multilateral weighting scheme. The weights in these indexes are based not only on U.S. imports from and exports to each country in the index, but also incorporate a measure of the competition between U.S. exports and those of each country in the index in the markets of the other countries. 10 Aggregate merchandise trade data are used. The only difference between the two indexes is the number of countries included.
9 See Coughlin and Pollard (1996) for a review of the issues underlying the construction of exchange rate indexes. 10 See Leahy (1998) for the details.
The Major index includes the currencies of 17 countries, 11 of which adopted the euro in January respectively, except the weights in the former two indexes are based only on the share of U.S.
imports from each country.
11 For the Euro area countries the fixed conversion rates were used to convert the euro into local currencies from 1999 onward. Greece adopted the euro in January 2001 and was added to the major currency index at that time, which is after the endpoint of our dataset. 12 These weights may be downloaded from the Board of Governors website. 13 The idea for constructing industry-level exchange rates came from Linda Goldberg. Goldberg (2004) constructs industry-specific exchange rates based on the 2-digit SIC system. 14 Data may be downloaded form the World Bank's website. 15 COMTRADE is the original source of the World Bank data. The concordance used by the authors is available from the World Bank as part of the Trade and Production dataset.
Import Prices
Pass-through studies typically use either import price data, as does this study, or unit value data. Import price data are superior to unit prices data as the latter do not take into account differences in product composition or quality. 16 We obtained U.S. import prices from the U.S.
Bureau of Labor Statistics (BLS). The data are based on the free on board foreign port price, which excludes freight, insurance or duties. The BLS data are based on SITC revision 3 and were converted to ISIC revision 2.
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Other Variables
Direct estimates of the remaining variables -prices for U.S. substitute goods, foreign input costs and consumer expenditures -are not readily available at the industry level. Our study follows the common practice in the pass-through literature of using industry-level producer price indexes as a proxy for the prices of U.S. substitute goods. For foreign input costs we follow much of the pass-through literature in using foreign producer prices as a proxy. 18 Our work improves on previous studies, however, in that we create industry-specific foreign producer price indexes. For consumer expenditures we create a series that attempt to reflect domestic demand for goods produced by each industry. Although these proxies are an improvement on previous research, we look to future research to develop more accurate measures of these variables at the industry level. index. Industry-level producer price data were obtained from the OECD Indicators of Industrial Activity database, Eurostat and country sources. 19 Where industry-level data were unavailable, a general producer price index was used.
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For each index b (where b=1 to 8, and corresponds to the eight exchange rate indexes) and industry i:
where PPI is the producer price index for industry i in country j at time, and ω is the weight used in equation (3). The producer price index for each country j equals 100 in 1998. As equation (4) indicates, even in the cases where the exchange rate does not vary by industry (i.e. Major, MajorM, Broad and BroadM) the foreign producer price index is industry specific.
In most previous studies, consumer expenditures are proxied by output. 21 In contrast, we measure consumer expenditures as industry-level output plus imports minus exports. Output is measured by industry shipments data obtained from the Census Bureau. Industry trade data were obtained from the Census Bureau and the U.S. International Trade Commission. Data were converted from an SIC basis to an ISIC basis.
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To summarize, domestic data for the United States -U.S. import prices, domestic substitute prices and consumer expenditures series -vary by industry, but not by the exchange rate index used. The foreign producer price series varies both by industry and by the exchange rate index used, as the weights given to the individual country data and the number of countries included are determined by the weights used in each exchange rate series.
19 Data for 1999 and 2000 are available only on an ISIC revision 3 basis. These were converted to an ISIC revision 2 basis using a concordance from the UN Statistics Division. 20 Industry-level producer price indexes were unavailable for Chile, Colombia, Israel, Saudi Arabia, Malaysia, Singapore, and Venezuela. For some countries industry-level data are not available over the whole sample period, so a general producer price index, or consumer price index was used in early years.
For estimation purposes, we express equation (2) 
Does the Exchange Rate Index Matter?
To examine how the choice of an exchange rate index will affect pass-through, we first examine correlations in the log first differences of these indexes. As shown in Table 3 , when the exchange rate index does not vary across industries, changes in the indexes are highly correlated (0.90 and above) regardless of the number of currencies or the weighting scheme. When the exchange rate index is industry specific, the number of currencies in the index may make a difference. For example, the correlation between the MajorInd and BroadInd ranges from 0.53 to 0.93 at the two-digit level and 0.40 to 0.97 at the three-digit level. When only U.S. imports are used to create the weights assigned to each country's currency, the range of correlations between the major and broad currency indexes (MajorIndM and BroadIndM) increases. When the choice of using exports plus imports or imports only is the primary difference, such as
MajorInd and MajorIndM, correlations between the indexes continue to be high.
Holding the number of currencies fixed in the index, the choice of aggregate or industryspecific weights also may make a difference. As shown in the bottom third of Table 3, correlations between the aggregate and industry-specific indexes range from 0.67 to 0.997 at the two-digit level and 0.41 to 0.996 at the three-digit level, with correlations between the import only indexes generally lowest.
These correlations indicate that we should expect pass-through estimates to be most similar between indexes that differ only in whether exports plus imports are used for weighting each country's currency versus only imports. We expect the greatest differences to occur when comparing results for a major currency industry level index to a broad currency industry level index (MajorInd compared to BroadInd and MajorIndM compared to BroadIndM).
Pass-through Estimates
Our focus is on the estimate of β 2 , the pass-through coefficient in equation (5).
Regardless of the exchange rate index, the estimate of β 2 is statistically significant for nearly all the industries, as shown in Table 4 . At the two-digit level, the pass-through relationship was statistically significant for all nine industries, except when the MajorM, BroadInd and BroadIndM exchange rates were used. When using any of these three indexes, pass-through for industry 35 (chemicals and chemical, petroleum, coal, rubber and plastic products) was not statistically significant. In addition, when the BroadIndM exchange rate index was used, passthrough for industry 31 (food, beverages and tobacco) was not statistically significant.
production. 22 Based on a concordance from Statistics Canada.
At the three-digit industry level, regardless of the exchange rate index, pass-through was never statistically significant for industries 341 (paper and paper products), 351 (industrial chemicals) and 384 (transport equipment). The pass-through coefficient typically hovered around zero in the first two industries. This result indicates that firms in these two industries typically adjust markup to offset the effect of changes in the exchange rate on their export prices, leaving U.S. import prices unchanged. In contrast, the pass-through estimates for the transport equipment industry (384) range from 24 to 39 percent but are not statistically significant. The model does not appear to provide a good framework for analyzing changes in import prices in this industry as the 2 R was negative (appendix tables 1-8). When industry-level exchange rates with import-only weights were used (MajorIndM and BroadIndM), pass-through for industry 331
(wood products excluding furniture) was also not statistically significant. The only other case in which the pass-through relationship was not statistically significant occurred for industry 322
(wearing apparel except footwear) using the BroadIndM index.
The coefficients on the other variables in equation (5) were statistically significant less frequently but generally had the expected signs, as detailed in the appendix tables. 23 The proxy for foreign input costs (w) was statistically significant for most 2-digit industries, particularly when the major currencies were used. At the three-digit industry level this variable was statistically significant in slightly less than half the industries. The coefficient on the proxy for the U.S price of domestic substitute goods (p y ) was statistically significant less often, particularly at the two-digit level. Changes in U.S. consumer expenditures (I US ) typically had a positive effect on import prices, but the estimated coefficients were generally close to zero and were significant for only a few industries. 24 Finally, with the exception of the first quarter dummy using the broad indexes, the quarterly dummy variables were statistically significant for only a few industries, indicating a general lack of seasonality.
We find, as expected, that a depreciation of the dollar increases the price of U.S. imports, whereas an appreciation of the dollar lowers the price of U.S. imports (see Table 4 ). There are two industries for which the pass-through coefficient sometimes has the opposite signindustry 341 (paper and paper products) using the Broad and BroadM indexes and industry 351 (industrial chemicals) using the BroadM and BroadInd indexes. In all cases, the estimates are not statistically significant and are close to zero in measure.
Likewise pass-through is almost always less than complete, . 1 2 < β There are four industries for which the hypothesis that 1 2 = β could not be rejected for most of the exchange rate indexes. Complete pass-through could not be rejected for industry 353 (refined petroleum products) using any of the eight exchange rate indexes, nor for industries 382 (non-electrical machinery) and 390 (other manufactured goods) using all except the MajorIndM index. For industry 383 (electrical machinery) full pass-through could only be rejected when using the two major currency industry level exchange rate indexes (MajorInd and MajorIndM). There are two additional industries for which full pass-through could not be rejected for at least one exchange rate index. Complete pass-through in industry 372 (non-ferrous metals) could not be rejected when using the two major currency industry-level exchange rate indexes or the Broad index, while complete pass-through in industry 385 (professional and scientific equipment) could not be rejected when using either broad currency aggregate index (Broad and BroadM).
Average pass-through at the three-digit level always was greater than at the two-digit level with the differences most pronounced for the aggregate indexes, as shown in Table 4 .
Average pass-through estimates, at the two-digit level ranged from 26 percent (Major and MajorM) to 33 percent (BroadInd). At the three-digit level average pass-through ranged from 33 percent (BroadIndM) to 46 percent (Broad). The three-digit level estimates are all slightly higher than the 30 percent average pass-through found by Olivei and the 32 percent average pass-through found by Yang. Examining the four industry-level exchange rate indexes, average pass-through declined slightly when moving from an index based on exports and imports to one based solely on imports (MajorInd to MajorIndM and BroadInd to BroadIndM), but varied little when moving from a major to broad currency index (MajorInd to BroadInd and MajorIndM to BroadIndM). Despite being highly correlated, the most pronounced differences in average pass-through were between the major and the broad aggregate indexes (Major to Broad and MajorM to BroadM). In these indexes, adding additional currencies raised average pass-through by 5 to 8 percentage points.
These latter results are similar to those of Feinberg (1991) who found that a 101-currency index produced larger estimates of pass-through than did a10-currency index.
We also find that the pass-through estimates vary more across industries than across exchange rate indexes, as shown in Table 5 . At the two-digit industry level the standard deviation of the pass-through estimates varied from 0.02 to 0.13 when holding the industry fixed but varying the exchange rate indexes. In contrast the standard deviation of the pass-through estimates varied from 0.12 to 0.18 when holding the index fixed but varying the industry.
Similarly, at the three-digit level the standard deviation across indexes, holding the industry fixed, varied from 0.03 to 0.28. The standard deviation holding the index fixed and varying the industry ranged from 0.23 to 0.34. These results support the findings of Knetter (1993) that export firms within an industry behave similarly and that industry rather than source country and found similar results. appears to matter more for pass-through behavior. Although Knetter's study was limited to four industrial countries (Germany, Japan, United Kingdom and United States) our results indicate this behavior applies more generally.
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Despite the narrow range of average pass-through rates, there were some clear differences in the point-estimates of pass-through at the industry level among the eight indexes, particularly at the three-digit level. Most notable were industries 353 (refined petroleum) where pass-through varied from 58 percent using the BroadIndM index to 136 percent using the Broad index and industry 383 (electrical machinery) where pass-through varied from 43 percent using the MajorIndM to 102 percent using the Broad index.
Results Using Other Specifications
Equation (5) assumes that firms react to exchange rate changes only in the quarter in which they occur. The presence of existing contracts, the delay between ordering and receiving goods, and the costs of changing prices may mean that import prices respond with a lag to exchange rate changes. To test for this possibility, we adjusted equation (5) to include up to four lags of the exchange rate change. Import prices may also respond with a lag to changes in the cost of production, w, and/or to changes in the price of competing goods in the U.S. market, p y .
To allow for this possibility, we re-estimated equation (5) The results are similar to our original specification both in terms of the number of industries in which pass-through is statistically significant and the size of the pass-through.
None of the lag specifications increases the number of statistically significant pass-through estimates; for the broad industry indexes adding exchange rate lags produces a noticeable drop, 25 Campa and Goldberg (2004) also find that the industry composition of a country's imports is a primary particularly at the three-digit level. For example, when four lags are used, pass-through is statistically significant in only 12 of the 19 three-digit industries using the BroadInd index and 9 industries using the BroadIndM index.
Average pass-through estimates are shown in Table 6 . The estimates using 4 lags can be seen as proxies for long-run pass-through. Regardless of the index, these estimates do not approach full pass-through. Adding lags also reduces the differences in average pass-through between the two and three-digit industries. For the major currency indexes, long-run average pass-through estimates are about 50 percent at the two-digit industry level and around 40 to 50 percent at the three-digit level. For the broad currency indexes, long-run average pass-through ranges from 38 percent (BroadIndM) to 51 percent (BroadM) at the two-digit industry level and from 35 percent (BroadIndM) to near 60 percent (BroadM). In general, our long-run estimates are around the 50 percent average pass-through found in studies cited by Goldberg and Knetter (1997) .
Our results support the findings of Feenstra (1989) and Campa and Goldberg (2004) that import prices adjust quickly to exchange rate changes. About three-quarters of the long-run pass-through occurs in the initial quarter in the 2-digit industries and in the 3-digit industries.
Between 80 and 100 percent of the long-run rate of pass-through occurs within two lags.
The lagged import price regression was most similar to the original specification both in terms of the number of industries for which pass-through was statistically significant and their size of the pass-through estimates. Long run pass-through estimates when a lagged import price is included are slightly higher at the two-digit level than pass-through in the no-lag specification and nearly identical at the three digit level. A common assumption in the pass-through literature is that foreign firms respond symmetrically to changes in their input costs, w, and the exchange rate, e. As a result the estimated pass-through coefficients should be the same regardless of whether w and e are estimated separately, as in this paper and Blonigen and Haynes (2002) , or jointly, as in Feenstra (1989) and Gron and Swenson (1996) . Blonigen and Haynes fail to reject the symmetry restriction, as does Feenstra in most industries. Gross and Schmitt (2000) , in contrast, find "no clear evidence that the data would support the restriction of symmetric pass-through" and hence separately estimate the foreign cost and exchange rate coefficients. Using a Wald test we find support for the symmetry restriction in most industries. Nevertheless, regardless of the exchange rate index or the lag structure, symmetry does not hold for all industries. 27 For example, the Wald test always rejects the symmetry hypothesis (at the 5 percent significance level) for industry 352 (other chemicals). These results support our specification.
Choosing an Index
A priori we would expect the BroadIndM index to be the best choice. A broad currency index seems preferable to a major currency index as the former incorporates more trading partners of the United States. However, if firms appear to behave similarly across countries, as argued by Knetter and supported by our estimates, then a major currency index would provide sufficient information if currency fluctuations are similar. An import weight index might better track the behavior of import prices, as argued by Woo (1984) and used recently by Marazzi et.al. (2005) . Finally, we expect an industry-based index should be preferable to an aggregate index, as the currency weights better reflect actual trading patterns. As long as there are differences 27 These results are available from the authors.
across industries in trading partners and differences in bilateral exchange rate changes, an industry-specific index should provide a better measure of pass-through than an aggregate index.
To determine if a specific index is preferable to the others, we use the J test procedure developed by Davidson and MacKinnon (1981) The finite sample distribution of the J test may deviate from its standard normal asymptotic distribution causing the test to over-reject. As a result we used a bootstrapped J test as suggested by Davidson and MacKinnon (2002 The preferred exchange rate index is determined through a three-step procedure illustrated in Figure 1 . In the first step each of the four major currency indexes is tested against its broad currency index partner (row one, Figure 1) , where H 0 uses the major currency index and H 1 uses the broad currency index. In every pairing, the J-test was performed for each of the 9 two-digit industries and 20 three-digit industries. As shown in Figure 1 , the broad currency index was rejected far more than the major currency index. Indeed, the major currency index was rejected, at most, one time at the two-digit level, and one-time at the three-digit level. In contrast, the broad currency index was rejected in over half the industries at the two-digit level and close to half the industries at the three-digit level. Thus, contrary to our priors, a major currency index is preferable to a broad currency index.
Having rejected the broad currency index we next focus on the four major currency indexes. We use a bootstrap J test to determine if the major currency indexes weighted by exports plus imports are preferred to the major currency indexes weighted by imports alone The final step determines whether the most preferred index is based on aggregate or industry level weights --the Major or the MajorInd index (row three, Figure 1 ). Using the bootstrap J test the Major index was rejected in 4 of the two-digit industries and 9 of the threedigit industries, while the MajorInd index was rejected in 2 of the two-digit industries and 4 of the three-digit industries. 29 These results indicate that the MajorInd index is the preferred index among the eight, especially at the three-digit industry level. Overall our results support our a priori belief that an industry-level index would perform better than an aggregate index. There is little evidence that trade weights based on imports only is preferable. Moreover, there is clear evidence for preferring a major currency over a broad currency index. 28 The rescaled residuals are calculated by multiplying the estimated residuals, û , by [(n/(n-k)] 1/2 where n is the number of observations and k is the number of variables in the regression equation. 29 Similar results are found through a comparison of MajorM and MajorIndM.
We further investigated the result that a major currency index was always preferable to a broad currency index, as this result appears to be counterintuitive. The share of the major currencies was 63 percent in the Broad index and 67 percent in the BroadM index, averaged over the sample period. For the industry level indexes the median share of the major currencies across all industries (and averaged over the sample period) was 69 percent in the BroadInd index and 70 percent in the BroadIndM index. There was however, a substantial variation across industries. In the BroadInd index the share of major currencies, averaged over all years, ranged from 15 percent for industry 322 (wearing apparel) to 83 percent for industry 384 (transport equipment). In the BroadIndM index the share of major currencies ranged from 12 percent for industry 322 to 93 percent for industry 341 (paper and paper products). Consequently, it is clear that for some industries the behavior of the major currencies is likely to be the primary factor determining pass-through but for other industries this is not obvious.
Next we make use of the fact that each broad currency index is a weighted average of its corresponding major currency index and a set of non-major currencies. We can thus rewrite equation (5) 
where M refers to the major currency index and N refers to the index of non-major currencies.
This specification allows us to determine if pass-through from the major currencies to U.S.
import prices differs from pass-through from the non-major currencies to U.S. import prices, and likewise for pass-through from the costs of production.
Regardless of the broad index used, our estimate of N 2 β was rarely significant and small in magnitude. At the two-digit level pass-through from changes in the non-major currencies was never significant for the Broad, BroadM and BroadInd indexes. When using the BroadIndM index, the estimate of N 2 β was only statistically significant for industry 39 (miscellaneous manufacturing), and in this industry the pass-through of changes in the non-major currencies was less than half the estimate of pass-through for the major currencies. At the three-digit level passthrough was never significant for the Broad index. When using the BroadIndM index, the estimate of N 2 β was statistically significant only for industry 382 (non-electrical machinery).
When using either the BroadM or the BroadInd indexes, the estimate of N 2 β was statistically significant in two industries: 351 (industrial chemicals) and 371 (iron and steel) for the former index; 311 (food products) and 355 (rubber products) for the latter index.
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Foreign costs for the non-major currency countries are more often statistically significant than is exchange rate pass-through. Nevertheless, the cost variables for the non-major currency countries in the broad indexes are less often significant than the cost variables for the major currency countries. The results from estimating equation (6) provide further evidence that the non-major currencies can be ignored when examining exchange rate pass-through at the industry level.
Lastly, we created a new exchange rate index (and foreign input cost index) that added China and Mexico to the currencies in the major indexes. This new index incorporates the two most important U.S. trading partners that are excluded from the major indexes. Using bootstrapped J tests we compared the regression using the new indexes with those using the major currency indexes. The results confirm the preference for the major currency index.
Conclusion
This paper examined the choice of the exchange rate index in industry-level pass-through estimates. In the process we contribute to the small literature that has generated estimates of 30 The full results are available from the authors.
pass-through for numerous industries. In addition, we provide a systematic analysis of the importance of the choice of an exchange rate index for pass-through results. In light of the cumbersome data requirement to construct industry-specific exchange rates, our results are valuable in providing guidance concerning how much data are necessary for industry-specific pass-through studies.
We find, regardless of the exchange rate index, pass-through in both the long and short run is generally incomplete but varies across industries and across indexes. Average passthrough was highest when using a broad aggregate index and this result was robust to the lag specification. Using industry-level indexes the number of currencies did not have a noticeable effect on short-run average pass-through. Long-run average pass-through, however, was higher when using a major currency industry-level index than when using the broad currency counterparts. Our long-run estimates of mean pass-through are around the 50 percent average cited in Goldberg and Knetter's (1997) literature review.
We used bootstrapped J tests to determine which if any of the eight indexes provided the best fit. Our results showed a clear dominance of the major currency indexes over the broad currency indexes. Separating the effects of changes in the major and non-major currencies on import prices showed that the non-major currencies rarely provide any explanatory power for changes in the price of U.S. imports. Given the large data requirements for construction of these broad indexes, our finding is good news for empirical researchers. Within the group of major currency indexes the industry-level index was preferable to the aggregate index. There was weak support for using exports and imports for the trade weights rather than imports only. In sum, our results indicate that the MajorInd index is the preferred index.
Based on this index, average pass-through at the two-digit ISIC level was 30 percent in the short-run and 52 percent in the long-run. Average pass-through at the three-digit level was 
3-Digit Industries
Lags of exchange rate * denotes significance at the 5 percent level based on a one-tailed test. * denotes significance at the 5 percent level based on a one-tailed test. ** denotes significance at the 1 percent level based on a one-tailed test. ** denotes significance at the 1 percent level based on a one-tailed test. + denotes significance at the 5 percent level based on a two-tailed test.
+ denotes significance at the 5 percent level based on a two-tailed test. ++ denotes significance at the 1 percent level based on a two-tailed test.
++ denotes significance at the 1 percent level based on a two-tailed test. * denotes significance at the 5 percent level based on a one-tailed test. * denotes significance at the 5 percent level based on a one-tailed test. ** denotes significance at the 1 percent level based on a one-tailed test. ** denotes significance at the 1 percent level based on a one-tailed test. + denotes significance at the 5 percent level based on a two-tailed test.
++ denotes significance at the 1 percent level based on a two-tailed test.
